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Features of the prophenoloxidase-activating system in crude extracts of 


Nilaparvata lugens and Myzus persicae 

CHEN Jiao[] XU Jun-Huan [] FENG Ming-Guang[] Institute of Microbiology[] College of Life Sciences[] 
Zhejiang University] Hangzhou 310029[] China[] 

Abstract[] The prophenoloxidasd] proPO[] activating system[] proPO-AS[] involved in crude extracts of rice 
planthopper Nilaparvata lugens[] Stall] and green peach aphid Myzus persicae[] Sulzer[] was investigated in 
relation to potentially influential agents. The results showed that as Ca^" concentration increased from 0.1 
mmol/L to 100 mmol/I[] the activities of phenoloxidasd] PO[] in the crude extracts of N. lugens and M. 
persicae were concentration dependent. The activation of the proPO peaked at 30 mmol/L of the Ca^* 
concentration. However[] a further increase of the Ca^* to 100 mmol/L resulted in a decrease in proPO 
activation. Incubation of the extracts in conjunction with different concentrations of laminarir{] from 1074 mg/ 
mL to 10 mg/mL] witnessed the levels of proPO activation entirely depending on the laminarin concentrations . 
When different glucans were used as activating agents[] laminarin and zysoman significantly enhanced the PO 
activities whereas the effect of curdlan was not significant compared to a blank control. In contrast[] the PO 
activities were reduced when mannan[] dextran or cellulose was added. These results indicated that the B-1LB- 
glucan effectively activated the proPO present in the extracts of the two insect species with the proPO-AS 
selectively responding to different glucans. The sequence of adding Ca^* and phenylmethyl sulfonyl fluorid] a 
serine protease inhibitor[] in the extracts also affected the PO activities. 
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2 结果 与 分 析 
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Fig. 1 The effect of different Ca?* concentrations 





























on the phenoloxidasd] POL] activities in crude extracts 


from Nilaparvata lugens and Myzus persicae 


2.2 昆布 多 糖 浓度 对 PO 活性 的 影响 
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Fig. 2 The effect of Ca’* and laminarin on the 








phenoloxidas¢] PO[] activities in crude extracts from 
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Fig. 3 The effect of different laminarin concentrations 
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A CON. lugens AM. persicae 
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Fig. 4 The effect of different types of glucan 
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Fig. 5 The effect of Ca?* and PMSF interaction 


on the phenoloxidas¢] PO[] activities in crude extracts 




































































from Nilaparvata lugens and Myzus persicae 
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3 讨论 


OO CX*D UU DD poPO-ASU D LU D U CTI 
UUDOOUOUOOUOUODOOUOO0O00O0D0DD Heliothis 
virescens LL] O O O Aedes aegypti O O O O Spodoptera 
exigua 7 00 D Ocet 1 OO 00 proPo-ASDDD 
O OO Lockey and Ourth[] 1992[] Nayar and Bradley 
1994[] Hung and Boucias[] 1996[T][] O0 D] O Bombyx 
morl]l] O O O Locusta migratoria] D] O O O O 
Blaberus cranüfer [] OO B] E] E] E] E]. E] E] E] I] Cat 
[] Ashida et al .[] 1983[] Leonard et al .[] 19850 Brehélin 
ea Uist 000000000000000 
D UU proP0-ASUOUUOUWMOUUUUO 
00000000000000 CG*000000 
OO POOOOUOO C000000m0 Ca 
0000000D0000000000 c+ 0 
(DD DUI U D D D D]. Apis mellifera 0 5 pmol/L 
O Zufelato et al.) 2004[T][] O0 O O 10 ~ 20 mmol/L 
O Dunphy 1991[T][] O O O Spodoptera littoralis [] 30 
mmol/I[] Lee and Anstee[] 19950 0 0 OO O Ca D 
proPO-AS [] L HL D. D. HH H1 HU] D. D] D] E] DO. D. D. U. 7I U 
000000000c*00000000000 
DUDDOUU0UOD0U0O0UUUO0U0UUUDO 
proPO O O LI] Jiang et al .[] 1998[] 2003a[] 2003b[] Lee 
et al .[] 1998[] 2002[] Satoh et al .[] 1999[] Kim et al .[] 
2002(T] 

UDD0DUUOUUUD proo-ASHOUUU 
D000 ci0000000 ca*0000000 
PODOOOOOUGOO c0 0000000 Ca 
ügggaggamadgroensnauguauadutul 
O00000 O Penaeus californiensis O O O O 
Tenebrio molitor [] O O O O O UO Gollas-Galván et 
al .[] 1997[] Lee et al .[] 2002[] Zhang et al .[] 2003[T] 
Dcéenagamagaadg pfO00000 
ümngpaggpuguuiuulublutuluruelt 
50 mmol/L [] [PO D] O O O OO 50 mmol/L D] O O O 
EL ELEEBEEPEE EFE EEEE ELS ETEEEE REIS ET EE EET 
00 PPUDOU0UOUUOUOUUUUUUUOD 
proPO-AS [] [] BL LJ. E] DHL D. B] D]. D. U. D. D. 7I. D. 
ünmuiubu itutututututb 100 pg/ml O 
OoOO POU CO Leonard et al.[] 198501] 0 D] E] L] 
uüutpuuguggmiuiugbbutuuululutu 
ümngpgagpugmuuuuubtilublutu Lu 


198 U UD Acta Entomologica Sinica 49 [] 





DODO00U0D000U000U0UD00UUUUUUDO 
DUOUOUOUmDOOOO0O0O0O0O0U0O0O0O0O0OO000000 
UUDOUOUOOOUOUOOOO0O000DD prPo- 
ASUOOOOODO poPoOOOOOOOO0ODOOD 
UUDOOOUOO0OO0OO0O0OO0O0OO00000000 1 
mg/ml[] D] D] B] D] U. D] UO 1 pg/mL D. D] U D. D U 
OOOUUUUOUY pepo-asip n B DD 
DODO0000U0000000U 10 ng/mL 
O Leonard et al .[] 198500 O O OproPO-ASO O LI D] L] 
ümngpgugpBpBaguuguuslubHutuluruelt 
uuum 

06000000A UDD LO cordan 
OU 8-D-UUOUODODOOO0OUO0O0O000D0 +10 
HOUMUUU BIBUUUOUUUOUUUUUO 
D U D D D]. POU D] Deurdlan [] O D. O proPoUU 
HOHUMOUUGUUUUDUDUE roDutb 
DOU0000000U0UUUUUUUUDO 
proPO-ASUDUUOUUUUU-UUO0UD 
0O00 proPo L1 L1 D] D. DU HD] D] D] D]. PO LT DI LI] 
UUUDOOUDUUUD ep-H 0 D D D]. proPO- 
AS[] HL D. LL UH] D] DE D] D. proPO-AS LI LI LI D] D 
ugggpBmumubiHiug ug 5t 
O00 0 UO Ashida et a£.[] 1983[] Tsuchiya et al. 
199600 

00000000 porod D pog 
UUOUUOO0OO0OO0O0O0O00O0O0O00O00O0000 
000000 PMSFO proPoUOODOOODOOODOODO 
OO00c’*O Pssspnnnnannpnpnnpnnü 
0 PO[] D] DH D] C] C] D] D] UO. O. D DO. UO D DO. DO. D 
OMOO0000 ca*t poPo-AsD D ü HU D 
HE EEBEBE BEER ET HE DEBE ET EP EET EE TEETH 
OO c’*OO0000 00000000000 
OU proPO-AS EL] EL] E] D] E] D] D] D. D]. D. EHE D. U DIO 
QHOUOQUOUUOQOUOOD POU DU Ariza et al .(] 
1995[] Brivio et al .[] 1996[] Zufelato et al .[] 200400 

DOD0U0000UU0000000UUUUUO 
0000000 porod 00000000000 
UUUOOOUO0OU0O000000D00 peo 
HOUUQUOO PoDUULDLU proPoUOO0ODOD 
DODO00UD000U000U0D00UUUUUUD 
UOUOmDUO0OO0OO0O0O0O0O0U00O0O000000 
proPO-AS [] Hog 


参考 X aK (References) 


Arizza VU Cammarata MU Tomaslno MCL] Parrinello NU 1995. Phenoloxidase 


characterization in vacuolar hemocytes from the solitary ascidian Styela 
plicata. J. Invertebr. Pathol .[] 66 300 297 - 302. 

Ashida MU Ishizaki YU Iwahana H[] 1983. Activation of prophenoloxidase by 
bacterial cell walls or B-1[B-glucans in plasma of the silkworm] Bombyx 
mori. Biochem. Biophys. Res. Commun .[] 118] 200 562 - 568. 

Ashida MD Brey PT[] 1998. Recent advances on the research of the insect 
prophenoloxidase cascade. In[] Brey PT[] Hultmark D eds. Molecular 
Mechanisms of Immune Responses in Insects. New York[] Chapman & 
Hall. 135 - 172. 

Bradford MM[] 1976. A rapid and sensitive method for the quantitation of 
microgram quantities of protein utilizing the principle of protein-dye 
binding. Anal. Biochem .[] 7B] 1/200 248 - 254. 

Brehélin MU Drif LĪ Baud L] Boemare NU 1989. Insect haemolymph[] 
cooperation between humoral and cellular factors in Locusta migratoria . 
Insect Biochem .[] 19 300 301 - 307. 

Brivio MFD Mazzei CU Scan GO 1996. proPO system of Allogamus auricollis 

[] Insecta[T] Effects of various compounds on phenoloxidase activity. 
Comp. Biochem. Physiol .[] 118) 2[[] 281 - 287. 

Dunphy GB[] 1991. Phenoloxidase activity in the serum of two species of 
insectd] the gypsy moth[] Lymantria dispar] Lymanthriidae[] and the 
greater wax moth[] Galleria mellonella|] Pyralidae[]. Comp. Biochem. 
Physiol .[] 98B| 400 535 - 538. 

Feng MG[] Li ZZ[] 1997. Entomophthorales-caused epizootics[] Importance for 
natural control of insect pests and utilization. In[] Fan MZ ed. Study and 
Application of Entomogenous Fungi in China[] vol. 4. Beijing] China 
Agricultural ScienTech Press. 6 - 170 0 0 O00 0001997.0 0 
UU0O000000000000000.00000000 . 
00000000000.040.00000000000 
0 .6-170 

Gollas-Galván TU Hernández-López J[] Vargas-Albores FU 1997. Effect of 
calcium on the prophenoloxidase system activation of the brown shrimp 

[] Penaeus californiensis Holmes[]. Comp. Biochem. Physiol.[] 117 
0 300 419 - 425. 

Hung SHU Boucias DG[] 1996. Phenoloxidase activity in hemolymph of naive 
and  Beauveria  bassiana-infected Spodoptera exigua larvae. J. 
Invertebr .. Pathol .[] 8] 100 35 — 40. 

Jiang HBU Wang YU Kanost MR[] 1998. Pro-phenol oxidase activating 
proteinase from an insect Manduca sexta[] A bacteria-inducible protein 
similar to Drosophila easter. Proc. Natl. Acad. Sci. USAD 99 2111] 
12 220 - 12 225. 

Jiang HBU Wang YO Yu XQ[] Kanost MRO 2003a. Prophenoloxidase 
activating proteinase-4] PAP-2[] from hemolymph of Manduca sexta[] A 
bacteria-inducible serine proteinase containing two clip domains. J. 
Biol. Chem .(] 278) 6[[]3 552 - 3 561. 

Jiang HBO Wang YD Yu XQ[] Zhu YFU Kanos MRO 2003b. 
Prophenoloxidase-activating proteinase-3] PAP-3[] from Manduca sexta 
hemolymph[] A clip-domain serine proteinase regulated by serpin-1J and 
serine proteinase homologs. Insect Biochem. Mol. Biol.[] 38] 1000 
1 049 - 1 060. 

Kim MS[] Baek MJ[] Lee MH[] Park JW[] Lee SY[] Söderhäll KỌ Lee BLU] 
2002. A new easter-type serine protease cleaves a masquerade-like 


protein during prophenoloxidase activation in Holotrichia diomphalia 





20 u YOUU OUUOUUUUUUUUUUUUUUUUUUU 199 





larvae. J. Biol. Chem .[ 271] 4200 39 999 - 40 004. 

Lee MJ[] Anstee JH[] 1995. Phenoloxidase and its zymogen from the 
haemolymph of larvae of the lepidopteran Spodoptera littoralis 

[O Lepidoptera] Noctuidae[]. Comp. Biochem. Physiol.[] 1108] 20] 
379 — 384. 

Lee SY[] Kwon THO Hyun JH[] Choi JSO Kawabata SU Iwanaga SO Lee BLO 
1998. In vitro activation of prophenol-oxidase by two kinds of pro- 
phenoloxidase-activating factors isolated from hemolymph of coleopteran[] 
Holotrichia diomphalia larvae. Eur. J. Biochem .[] 254 1[[] 50 - 57. 

Lee KY[] Zhang RU Kim MS[] Park JW[] Park HY[] Kawabata SI[] Lee BLO 





2002. A zymogen form of masquerade-like serine proteinase homologue 
is cleaved during pro-phenoloxidase activation by Ca?* in coleopteran 
and Tenebrio molitor larvae. Eur. J. Biochem .{] 269 17[[] 4 375 - 4 
383. 

Leonard CU Séderhall K[] Ratcliffe NA[] 1985. Studies on prophenoloxidase 
and protease activity of Blaberus craniifer haemocytes. Insect Biochem .[] 
1B 60 803 - 810. 

Lockey TD[] Ourth DD[] 1992. Phenoloxidase activity independent of 
calmodulin and calcium in hemolymph of Heliothis virescens 

[O Lepidoptera[] Noctuidae[] larvae. J. Econ. Entomol .{] 85) 4[T] 1 069 

-1071. 

Nayar JK[] Bradley TJD 1994. Comparative study of hemolymph phenoloxidase 


activity in Aedes aegypti and Anopheles quadrimaculatus and its role in 


encapsulation of Brugia malayi microfilariae. Comp. Biochem. 
Physiol .[] 109A) 4[T] 929 - 938. 

Satoh DD Horii A[] Ochiai MD Ashida MD 1999. Prophenoloxidase-activating 
enzyme of the silkworm[] Bombyx mori[] purification[] characterization 
and cDNA cloning. J. Biol. Chem.[]278| 11[[] 7 441 -7 453. 

Sóderháll KU Unestam TU 1979. Activation of serum prophenoloxidase in 
arthropod immunity[] The specificity of cell wall glucan activation and 
activation by purified fungal glycoproteins of crayfish phenoloxidase . 
Can. J. Microbiol .[] 2B] 3([] 406 - 414. 

Tsuchiya M[ Asahi NA[] Suzuoki FU Ashida MD Matsuura SU 1996. Detection 





of peptidoglycan and B-glucan with silkworm larvae plasma test. FEMS 
Immu. Med. Microbiol .[] 1B] 2 — 3([] 129 - 134. 

Zhang RO Cho HY[] Kim HSU Ma YG[] Osaki TU Kawabata SI[] Séderhall K[] 
Lee BI[] 2003. Characterization and properties of a 1[]3-Q-D-glucan 
pattern recognition protein of Tenebrio molitor larvae that is specifically 
degraded by serine protease during prophenoloxidase activation. J. 
Biol. Chem .[] 278) 43[[] 42 072 - 42 079. 

Zufelato MS[ Lourenco AP[] Simoes ZLP[] Jorge JA[] Bitondi MMG[] 2004. 
Phenoloxidase activity in Apis mellifera honey bee pupae[] and 
ecdysteroid-dependent expression of the prophenoloxidase mRNA. Insect 


Biochem. Mol. Biol.[]38] 12[T] 1 257 - 1 268. 





DUUUDUUUUUUD 


